ere 


DRILLERS 


JOURNAL 


Vol. 26, No. 5 





The Johnson 


JOURNAL’S 25th ANNIVERSARY 





National Drillers’ Journal 





September-October, 1954 


Serving the Water Supply Industry 


his year, 1954, marks not only the 

50th Anniversary of Johnson Well 
Screens but also the 25th Anniversary 
of the Johnson National Drillers’ Jour- 
nal. The first issue of the Journal ap- 
peared in September, 1929. Published 
continuously since that date, the Journal 
has tried faithfully to fulfill a mission of 
presenting educational and technical in- 
formation on ground water development. 
It is published expressly for the benefit 
of water well contractors, engineers, 
plant managers, water superintendents 
and public officials interested in ground 
water. 

The idea of a nationally circulated 
magazine devoted to the interests of the 
well drilling industry developed from the 
demand for such a trade journal by the 
drillers’ organizations that were active 
in the late 1920’s. Several publications 
of that era were doing a good iob in this 
field in local sections of the country, but 
none of these served as a national jour- 
nal. The state drillers’ associations in ex- 
istence 25 years ago included those in 
North Dakota, Minnesota, Nebraska, 
Illinois, Michigan, Wisconsin and lowa. 


Magazine Is Launched 

Two or three state drillers’ associa- 
tions approached the Johnson company 
with the idea in 1929. Fully recognizing 
the problems involved, W. M. Bollen- 
bach (then vice-president and now presi- 
dent of Edward E. Johnson, Inc.) de- 
cided to launch a publication that would 
serve the dual purpose of a company 
magazine and a service magazine for the 
drillers’ associations. Thus the Johnson 
National Drillers’ Journal was born. 

The first issue of the Journal explained 


the plans and policies for the magazine 


in these words: 

“Our plan is this: To publish a jour- 
nal of an educational and technical na- 
ture with a very definite aim toward 
quality and little attention to size. Per- 
haps it will continue as eight pages 
perhaps as twelve or sixteen. That part 
matters little. What concerns us is mak- 
ing certain that whatever pages are 
printed are worth printing and reading. 
It will be the editor’s constant question, 


‘Is this going to help somebody?’ If he 
thinks it will in it goes! If not — out 
it stays! 


A Common Interest 

“We hope to prove of true educational 
value to every reader whether he is a 
driller, engineer, geologist, manufactur- 
er or jobber. It is our further hope that 
we may bind these five more closely to- 
gether by means of promoting better un- 
derstanding for, after all, there exists 
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Setting 12-inch Johnson Well Screen 50 feet long in 24-inch hole, 287 feet deep. This well 
is for the Jamaica Water Supply Company at Hollis on Long Island; drilled by C. W. Lauman 
& Company of Hicksville. Completed well has a specific capacity of 48.4 gpm per foot of draw- 
down, when test-pumped at 1,500 gpm. The well is capable of delivering more than 2!/2 million 
gallons per day, which is a remarkable performance since the water-bearing formation here is 
2 fine sand with some silt and clay. 





an inseparable common interest between 
the well driller who produces the wells, 
the engineer who plans and directs the 
work of a water supply installation, the 
geologist who studies the unseen parts 
from which the water supply must come, 
the manufacturers who make the materi- 
als which must be used in the work, and 
the jobber who may, through his sales 
efforts,. introduce new materials. 

“It is of prime importance for most 
desirable results and greatest social bene- 
fit that each of these professions under- 
stand more thoroughly the problems of 
the other. 


Wells Are Overlooked 

“The water supply industry points 
with pride to its 80 per cent, or greater, 
wire-to-water efficiency of pumping 
plants, to its ‘bugless’ filtration plants, to 
its almost leak-proof systems of water 
mains. But, its wells — the vital source 
of supply without which no other part 
of the system can function are over- 
looked and still considered more or 
less just as ‘holes in the ground.’ Neglect 
of the well is the result of lack of basic 
knowledge from which to work rather 
than lack of desire to study the problem 
There have been a hundred good books 
written about pumping water for every 
good one about getting water in wells. 
Yet, the best pump built cannot get water 
out of a dry hole. Our stress will be laid, 
therefore, first, upon wells and well 
drilling; second, upon pumps and pump- 
ing ; third, upon problems of distribution. 

“In conclusion, we hope to receive the 
cooperation of every reader, and we 
shall strive to work hand-in-hand with 
every driller, engineer, geologist, manu- 
facturer, and jobber for the best inter- 
ests of the well drilling and water sup- 
ply industry.” 


Williams Was First Editor 

The first editor of the Journal was 
Howard O. Williams. He had previously 
edited the Howell Drillers’ News for 
R. R. Howell Company of Minneapolis 
for several years. He created the charac- 
ter of Bill, the Driller, whose humor and 
practical advice were appreciated by well 
drillers everywhere. Mr. Williams 
brought the magazine through its first 
nine years, during which it attained pop- 
ularity and a highly-respected position 
in the water supply field. The depression 
years brought plenty of pressure and 
problems, as most of us well remember. 
The going was tough for the company 
and, consequently, for the Journal. But, 


Some of the important persons in the drillers’ 
organizations of 25 years ago. Many of these 
men are still active in their associations. 


Two 


by using less costly paper, economizing 
on pictures, dropping color plates, and 
tightening up on mailing costs, publica- 
tion continued uninterruptedly. 

E. W. Bennisun succeeded to the edi- 
torship of the Journal in 1939, coming 
to the company with an extensive back- 
ground of training and experience. After 
completing his engineering studies at the 
University of Nebraska in 1909, Mr. 
Bennison did field engineering on rail- 
road construction, served as a municipal 
engineer for a number of years, became 
engineer for a large well-drilling firm, 
and then was district sales engineer for 
a prominent turbine pump manufacturer. 


“Tom” Is 16 Years Old 

Mr. Bennison secured the help of 
“Tom” to write a column for each issue 
of the Journal to take the place of Bill, 
the Driller. Tom has done his stuff for 
16 years and we hope he will continue 
for many more. 

The present editor, G. F. Briggs, was 
assigned to duty in 1953. Like his pred- 
ecessor, he also emigrated to Minnesota 
from Nebraska, having graduated in 
civil engineering from the University of 
Nebraska in 1936. He started with the 


Johnson organization in 1946. 
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W. M. Bollenbach has been business 
manager of the Journal since its incep- 
tion. During this 25-year period he has 
shaped its general policies, insisting al- 
ways upon carrying out its original aims 
and adding other objectives to meet the 
demands of changing times. 

A number of the articles appearing in 
the Journal in the 1930's have been re- 
printed in the form of bulletins that are 
still being distributed to those interested 
in the fundamentals of the construction 
and development of screened wells. A 
notable series of articles that the Journal 
carried from 1940 to 1944 were re- 
edited by E. W. Bennison and published 
in book form in 1948 under the title, 
“Ground Water—lIts Development, Uses 
and Conservation.”* The book is used 
as a text and reference in several engi- 
neering colleges. 


Practical Articles Offered 

The Journal has served some impor- 
tant purposes over the years that were 
not specifically set out originally. For 
example, some readers said, “Drillers 
don’t know how to sell their services.” 
So, we have gone to practical people 
from time to time for down-to-earth arti- 
cles on the fundamentals of merchandis- 
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This large group comprised the Nebraska Well Drillers’ Association 25 years ago at the time the is 
JOHNSON NATIONAL DRILLERS JOURNAL was started. Dr. G. E. Condra, who organized the Edward E. Johnson, Inc., 2304 
Nebraska group, is second from the right in the first row of the upper group. 
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Reproduction of an issue of the Johnson Nea- 
tional Drillers’ Journal of 25 years ago when 
publication started. 


ing. Refreshers in this basic subject are 
always needed. 

An important function in recent years, 
because of World War II, the Korean 
War and rumors of other wars, has been 
to explain how controlled critical materi- 
als could be obtained, how government 
limited their use and what could be used 
as substitutes. Dissemination of accurate 
information in this area helped everyone 
concerned plan his work in those difli- 
cult periods with full knowledge of the 
facts about the situation. 

While testimonials of well owners for 
whom drillers have obtained good re- 
sults through skilled know-how and the 
use of high quality materials have not 
occupied a large place in the Journal, 
such expressions are important both to 
the drillers who have done the work and 
to the products used. Along this line, 
some articles are designed to meet sales 
objections of prospective well owners. 
These help the driller to convince his 
customer that proper completion of a 
well in water-bearing sand and gravel 
requires the use of a correctly-designed 
well screen, thus paving the way for the 
driller’s sales efforts. 

We have also come to realize that al- 
though many people who receive the 
Journal aren't likely to become custom- 
ers, their opinions are frequently of 
great importance. By describing the ac- 
tivities of an industry of which we are all 
a part, we intend that this magazine do 
its full share to help prevent misunder- 
standing and to create good-will for the 
whole water well business. The Journal 
will always represent the well drilling 
contractor in a manner consistent with 
the important role that he plays in the 
whole field of water supply. 

The success of any company depends 
upon close cooperation with its cus- 
tomers, and especially when the product 
is a specialized piece of equipment like 
a properly engineered well screen. The 
Journal, published as the house maga- 
zine of Edward E. Johnson, Inc., is 
part and parcel of our technical service 
and cooperative effort in behalf of our 
customers. In the years to come the aim 
will be, as it has been in the past, to 
publish a magazine of true educational 
and technical value dedicated to pre- 
senting sound methods of developing 
and conserving ground water—one of 
our greatest natural resources. 

*Copies of this 507-page book are still avail 
able at the cost of printing and mailing which 


is $2.25 per copy. Mail your check directly to 


Long Ave 
St. Paul 14, Minn. 
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well-point system to the others as 
needed. Each well-point system is de- 
signed to be pumped at a rate of 
600 gpm. 

Arrangement of Wells 

The layout of the system can be 
adapted to any of the several patterns 
shown in Figure 1. Straight-line, angle. 
circular and “H” forms are illustrated. 
Locating the wells on the circumference 
of a circle gives the system greatest 
hydraulic efficiency. Putting wells in 
one line is the least efficient arrangement 
when the group consists of several wells, 
but it has the advantage of taking up the 
smallest space. 

The central pump lifts water from 
each of the wells of a well-point system 
by producing a partial vacuum in the 
header and riser pipes. The partial 
vacuum, or suction head, that the pump 
can maintain determines the level to 
which the water can be pulled down in 
the wells and in the water-bearing sand. 
Thus, a pump that has good suction 


Diesel Power Company of Tulsa, Oklahoma, installed 32 two-inch Red Head well points in a 
large system to supply sprinklers irrigating 280 acres. The well points are six feet long with No. 80 
slot openings and are set 26 feet deep. The system yields 1800 gpm to this six-inch Marlow 


pumping unit. Main pipe lines are steel and are installed permanently below ground. 


Well-Point Systems for 
Supply and Dewatering 


fren past season has, seen a revived 
interest in the use of groups of shal- 
low wells to obtain water for irrigation. 
Such systems, often called well-point 
systems or suction-lift wells, can supply 
large quantities of water economically, 
where conditions are favorable. Three 
conditions are necessary. The water 
table must be within a few feet of the 
land surface to permit pumping from the 
wells by suction lift; a good stratum of 
water-bearing sand and grevel must be 
found at depths of 20 to 50 feet; and the 
wells themselves must be highly efficient. 

Well-point systems find extensive 
practical use in four fields: 

1. To obtain water for irrigation. 

2. To obtain water for municipal or 

industrial purposes. 
To temporarily dewater construc- 
tion sites in wet ground. 

. To permanently lower the water 
table over an area for special 
reasons. 

The first two of these applications put 
the water to beneficial use. The third 
and fourth are drainage measures where 
the ground water is carried away and 
wasted after being pumped from the 
wells. 


Four 


The operating principles and the in- 
stallation details of well-point systems 
to supply water for irrigation or other 
uses will be described first. Following 
this, the fundamentals of dewatering 
will be presented. 

We are using the term “well-point 
system” throughout our discussion to 
mean a group of wells pumped by suc- 
tion lift. The wells may be of any size. 
The well screens may be small drive 
points or they may be regular screens of 
larger diameter. Regardless of con- 
struction details, if two or more wells 
are connected and pumped by one pump 
on suction lift we call it a “well-point 
system. 

Despite certain limitations which will 
be discussed, well-point systems offer 
much practical flexibility in design and 
installation. For example, a recent in- 
stallation on a large farm in Oklahoma 
consists of two systems with twelve well 
points in each. The two systems are at 
opposite sides of the farm. One system 
is used for irrigating one area and the 
other for an adjoining area. The same 
pump and sprinkler equipment are used 
for the whole operation, the pump being 
portable so it can be moved from one 


characteristics should be selected. About 
25 feet is the greatest suction head that 
can be developed practically, and 20 to 
22 feet is the limit for most pumps. 
Some centrifugal pumps will not lift 
water more than 15 or 16 feet. 

Figure 2 shows that the maximum 
drawdown at which the wells can be 
operated is the difference between the 
suction head and the static water level 
(measured from the center of the 
pump). We see from this that pumping 
by suction lift puts some limits on the 
design of the system and dictates certain 
features that make for successful opera- 
tion. For example, all piping connec- 
tions on the suction side of the pump, 
including the joints in the riser pipes, 
must be absolutely air tight. Even a 
small air leak will cause the suction 
head to drop and the pump to perform 
poorly. 

To prevent air being brought in 
through the wel screen, the screen must 
be set deep enough in the water-bearing 
formation so that its top is below the 
suction limit of the pump. If the water 
is pulled down in the water-bearing sand 
below the top of the screen, air will be 
sucked in through some of the screen 
openings and the pump will break suc- 
tion. Figure 3 illustrates this undesir- 
able situation and shows, for compari- 
son, the desirable position of the well 
screen with respect to the pumping level. 
Obviously, the screen can only be set 
correctly if the water-bearing sand ex- 
tends toa sufficient depth. Where the 
aquifer is not thick enough or deep 
enough to permit setting the screen be- 
low the maximum suction lift of the 
pump then the pumping rate must be 
reduced so that the pumping level will 
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remain above the screen.* This con- 
siderably reduces the yield per well. 
Area of Influence 

As water is pumped from any well, 
the water table in the aquifer is pulled 
down all around the well. A funnel- 
shaped depression in the water table, 
commonly called the “cone of depres- 
sion,” develops as pumping continues. 
The water surface within the cone of 
depression, sloping downward from the 
static level to the pumping level in the 
well, is very steep close to the well but 
flattens rapidly at some distance away, 
as shown in Figure 4. The shape of the 
curved surface of the water table varies 
with the permeability, porosity, uni- 
formity and thickness of the water- 
bearing sand; and with the character- 
istics of the well screen, particularly its 
length, diameter and intake capacity. 

The area within which the water is 
pulled down below static level by a 
pumped well is called the “area of in- 
fluence” of the well. The size and 
shape of the area of influence vary with 
the rate of pumpage, the permeability 
and thickness of the water-bearing sand, 
the storage coefficient of the sand, the 
manner in which the ground water 
pumped from the aquifer in the vicinity 
of the well is replenished, the presence 
of boundaries that limit the aquifer on 
one or more sides, and the length of 


*A drop tube inside the well screen can be 
used to permit the pumping level to drop 
below the top of the screen without breaking 
suction but other considerations limit the use 
of drop tubes to special installations. 
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time that pumping continues. The area 
of influence of a given well, therefore, 
changes with variations in _replenish- 
ment to the water-bearing sand, with 
different rates of pumpage and with 
time of pumping. 

In designing a well-point system for 
water supply it is important to space the 
individual wells so that their areas of 
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Figure 2. When pumping wells by suction lift, 
the maximum drawdown obtainable is the differ- 
ence between the suction head of the pump 
and the distance from the static water level to 
the center of the pump. 


influence overlap only slightly or not at 
all. In contrast, the areas of influence 
in a well-point system for dewatering 
must overlap extensively in order to pull 
the water table down over the desired 
area. It is seldom practical to calculate 
the size and shape of the areas of influ- 
ence for a well-point system because of 
the cost of making the tests needed to 
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Figure |. Any of several patterns can be used for the layout of a well-point system. Shown here are straight-line, angle, circular and 


"H" forms. The pump should be centrally located in each case to equalize the suction lift. 
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Figure 3. Proper setting of the screen in the aquifer adds to the intense of the installation. 
With the screen set too high, the maximum suction head of the pump may pull air thru the upper 
screen openings. Setting the screen as deep as practicable and using a length that will put the 
top of the screen a foot or two below the suction head of the pump will give best results. 


measure controlling factors. Thus, some 
general rules based on judgement and 
experience must be followed in spacing 
the wells. 

For a water supply system, spacings 
of 25 to 50 feet between wells work out 
nicely. Closer spacings should be used 
in fine sand formations and where the 
aquifer is thin or when the maximum 
drawdown may not exceed 5 feet. Spac- 
ings greater than 50 feet may be used 
where the depth and thickness of the 


aquifer permit installing long well 
screens (10 feet or longer) in the wells. 
Screen Length 


Adequate screen length plays an im- 
portant part in the efficiency of a well- 
point system for water supply. It does 
not pay to skimp on screen length, for 
increased efficiency will more than offset 
the additional cost of larger screens and 
the slightly higher cost of installing 
them. Long screens give greatest im- 
provement in performance in fine sand 
formations. 

If possible, screens up to 10 feet 
should be used —and even 15 or 20 
feet long in special situations. Where 
the aquifer is relatively shallow, the 
screen should extend from a depth one 
foot greater than the suction head of 
the pump down to the bottom of the 
water-bearing sand. Figure 3 illustrates 


Six 


this and, as has already been said, shows 
the correct position of the screen. 
Stratification of the water-bearing for- 
mation influences screen length and 
placement since best results will be ob- 
tained with the screens set in the part of 
the formation that yields water most 
readily. Some tests made recently on a 
farm near Benson, Minnesota, illustrate 
the point. In this case sand extends 
from near the ground surface down to a 
depth of at least 30 feet. The 


static 





water level is 12 feet. A_ two-inch 
Johnson drive well point, five feet long, 
was set from 13 to 18 feet below ground. 
A drop pipe was set inside the screen 
for testing the well so that the pump 
would not break suction. This test well 
was then pumped at a steady rate of 
30 gpm. 

The screen was then driven deeper to 
a position from 18 to 23 feet below 
ground. Here the well gave only 10 
gpm. A third test was made with the 
well point still deeper — from 23 to 28 
feet — and the yield was 30 gpm. These 
tests show that the strata of sand above 
18 feet and below 23 feet are more per- 
meable than the material between 18 
and 23 feet. 

The upper stratum is so close to the 
static water level that the length of 
screen used in it must be limited. Four- 
foot well points set from 15 to 19 feet 
below ground would be about the best 
here. The stratum below 23 feet offers 
better possibilities. Screens at least five 
feet long could be used and if further 
tests should show more sand below 28 
feet the screens could be lengthened 
accordingly. 


Piping and Connections 


The important point in choosing pipe 
sizes for the riser pipe or well casing 
and the suction header is to make them 
generously large. By using piping as 
large as practicable, friction losses in the 
system are kept to a minimum. ‘This 
makes more of the total suction head of 
the pump available to produce draw- 
down in the wells. The net effect is to 
increase the yield of the system almost 
in direct proportion. For example, if the 
drawdown in the wells can be increased 
from 9 feet to 10 feet the yield will go 
up about 10 per cent. 

A valve should be used in the branch 
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Figure 4. The cone of depression is the 
form in which the water table is pulled 
down around a pumped well. The area 
bounded by the cone is called the area 
of influence of the well. 
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Figure 5. Individual wells of a well-point system should be spaced far enough apart so that 


they do not "interfere" 


connection from each well to the suction 
header. No two wells in the system will 
pump exactly alike and it is often neces- 
sary to regulate the yield and drawdown 
in one or more of the wells individually 
to balance the system properly. This 
can be done readily if a valve is pro- 
vided in each branch connection. The 
valve also permits isolating each well 
for repair or cleaning without shutting 
down the rest of the wells. 

‘New York City has several large well- 
point systems on Long Island that have 
been in use for many years. They are 
not used continuously now but serve as 
a standby source of ground water when 
drought conditions threaten water short- 
ages in the city’s large surface water 
reservoirs. 

While these installations are not typ- 
ical well-point systems because of their 
relatively large size and capacity, a re- 
view of some of their features serves to 
illustrate good practice in design. The 
Merrick Well Station, for example, con- 
sists of 50 wells. Seven wells are 100 
to 120 feet deep; the remainder are 35 
to 40 feet deep. The wells are spaced 
generally about 40 feet apart. The suc- 
tion header is 2,340 feet long, a length 
of 1,250 feet being laid out to the west 
and 1,090 feet extending east of the 
pumping plant. The Merrick Station 
can deliver five million gallons per day 
or 3,500 gpm. An electric-driven cen- 
trifugal pump of this capacity is in- 
stalled four feet below ground level to 
operate the system. The static water 
level is also about four feet below the 
surface. The pump can maintain a suc- 
tion head of 20 feet— which gives a 
draw-down of 20 feet less the friction 
head loss in the wells, branch connec- 
tions and header. 

Most of the wells at this station are 
cased with six-inch pipe. The screens 
are 10 feet long, fitted with closed bail 
bottoms and lead packer tops. 

The branch connections from the 
wells to the header are four-inch and 
six-inch diameter. A gate valve is in- 


stalled in each branch. The header pipe 
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with each other—that is, so their areas of influence do not overlap. 


is larger in diameter at the center than 
at the ends to keep the velocity in the 
header from becoming excessive in the 
portion where the volume of flow is 
highest. The suction main is laid with 
a slight but constant upward slope from 
each end toward the center. This im- 
portant detail assures absence of any 
dips in the pipe where air might ac- 
cumulate and cause trouble. Every pre- 
caution is taken to be sure that the 
whole piping installation is air-tight. 


Typical Irrigation Systems 
Several good well-point systems are 
in operation in South Dakota in an area 


4 


-—-- : = = 


Rs i 





One 


underlaid by sand and gravel. 
farmer has three two-inch wells spaced 
about 20 feet apart in the middle of a 
small field. A six-foot Red Head well 
point is set 21 feet deep 
He has pumped 145 gpm steadily from 
this small installation which will irrigate 
25 acres at the 
week. 


Perhaps the largest sprinkler irriga- 


in each well. 


rate of one inch per 


tion installation in Oklahoma, designed 
to irrigate 380 acres, is supplied from a 
well-point system consisting of 32 two- 
inch wells. Six-inch header pipe is in- 


The Red Head 


well points used are six feet long and 


stalled below ground. 


are sunk 26 feet below ground level 
the water-bearing formation which is 
coarse sand and gravel alluvium in the 
valley of the Arkansas River. A 
inch centrifugal pump operates the sys- 
tem at a pumping rate of 1800 gpm. 
Other systems installed in this general 
area are designed on the basis of 25 to 
50 gpm yield per two-inch well point. 


Six- 


(The second portion of this article to he 
published in the next issue of the JOURNAI 
will discuss well-point dewatering systems.) 
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Installing a battery of 90 Johnson Everdur Well Points along the ocean beach at Durban, Union 
of South Africa. The complete system delivers 1200 gallons per minute of sparkling, clear salt water 
to the large municipal swimming pool of the City of Durban. The well points are jetted down. One 
man is handling the jetting pipe and two others are setting the well point and riser pipe in the hole 


opened up by the water jet. 
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RECHARGING EFFORTS INADEQUATE 








Refilling Our Wells 


CQ the giant King Ranch which 
stretches over the arid Gulf plain of 
Texas, the Klebergs, who own the ranch, 
have built a 1500-acre lake with the in- 
tention of pouring the water down a rat- 
hole. Near the dam that holds this vast 
pond, they have drilled a deep well. The 
water from the lake is piped to the well, 
filtered to remove silt, and pumped down 
the well to spread through the water- 
bearing sands deep in the earth. Here 
the water is held without evaporation 
and moves under the million acres of the 
ranch to replenish the hundreds of wind- 
mills that pump water for the livestock. 

Since the dam was built, they have 
collected only enough water for one such 
effort to recharge the underground aqui- 
fer or reservoir. Though the pressure of 
the windmill wells for miles around 
seemed to have been built up slightly by 
this first try, the Klebergs are not yet 
ready to claim even a limited victory 
over the drought. They do know, how- 
ever, that in other parts of the country 
methods such as this have helped save 
some of the vast amount of precious 
water that flows from the land where it 
is needed into the sea. 


175 Billion Gallons a Day 

Just how precious water is may be 
summed up in a few figures. We are 
now using around 175 billion gallons of 
water a day — four times as much as we 
did fifty years ago when our population 
was only half as large. In another 
twenty-five years, hydrologists estimate, 
we will be using twice as much water as 
we do today. If the hydrologists are right 
—and these students of our water prob- 
lems tend to be conservative — water 
will probably be the most important sin- 
gle factor in determining the location as 
well as the future growth of industry. 

Of our total water supply, under- 
ground water sources offer the greatest 
opportunity for exploitation and devel- 
opment. In some sections of the country 
these reservoirs are not used to the ex- 
tent that they might be. In other areas 
their use could be increased by artifi- 


Mr. Cannon, a native of Utah, now lives in 
Ohio where he is managing editor of the 
Farm Quarterly. He has long been concerned 
with the conserving of our natural resources 
and here discusses the basic problem of re- 
charging our underground water reservoirs. 


Eight 


by Grant CANNON 


cially recharging them during those sea- 
sons when our surface water supply is 
so abundant that it creates a problem in 
drainage or a threat of flood. Essentially 
these aquifers are great rock sponges 
beds of sand or gravel or other rock ma- 
terial which is porous enough to permit 
water to flow through it. They generally 
lie parallel to the earth’s surface or on a 
slight downward slope. They may be 
covered partly or almost entirely by lay- 
ers of clay or shale which do not permit 
the surface water to reach them, but 
usually there is an area where the sur- 
face water can percolate down to the 
aquifer and then flow laterally to a point 
of discharge such as a spring, a river, a 
gully, or the ocean. 


A Flowing Well 


When water flows through a down- 
ward-sloping aquifer which is topped by 
an impervious layer, as at the King 
Ranch, considerable pressure is built up; 
and when this roof is punctured by a 
well the water will flow up above the 
aquifer and may shoot up several feet 
above the land surface as a flowing well. 

In the great natural water cycle — the 
evaporation of the water from the sea, 
its wind-blown movement over the land 
and the fall upon the land either as rain 
or snow, and its passage back to the sea 
as runoff or into the air through evapo- 
ration — in this eternal giving and tak- 
ing away, the aquifer acts as a stabilizer. 
Where the surface water rushes down 
the streams into the rivers and on to the 
sea or into a lake or pond where evapo- 
ration takes place, the ground water per- 
colates slowly into the aquifer and inches 
its way through the porous material to 
an outlet. These outlets in the interior 
of the country supply our rivers and 
streams with a great part of their water 
and keep them running during times of 
little rain. 

The way in which water enters an 
aquifer and flows through it is of great 
importance to hydrologists in formulat- 
ing plans for better water use and in 
making recommendations for water laws. 
They have learned that even in areas 
where water can percolate down into the 
aquifer, the topsoil has first right to the 
rain or melted snow. Only when this 
upper layer of soil is fully saturated is 
water available to seep down and re- 


charge the aquifer below. 


Rate of Water Flow 


The rate of flow of the water through 
the aquifer is another problem which is 
being given study. The size of the aqui- 
fer, the materials which compose it, and 
the amount of pumping from it all in- 
fluence its rate of flow. In the northern 
Great Plains, for example, parts of the 
Dakotas, Minnesota, and lowa are un- 
derlain by one of the most extensive 
water-bearing formations in this coun- 
try —the Dakota sandstone aquifer. In 
some places the water travels through 
this great slab for a distance of 300 
miles between the natural recharge area 
in the Rocky Mountain foothills and the 
wells in lowa. 

When wells were first drilled through 
the shale cap some seventy years ago, 
the pressure was so great that the flow- 
ing water was used to power water 
wheels. With thousands of wells tapping 
this great source — there are a reported 
10,000 in North Dakota alone—the flow 
has steadily decreased. When the first 
wells were sunk the pressure was sufh- 
cient to raise the water anywhere from 
200 to 400 feet above the surface; today 
those wells which still flow produce but 
3 or 4 gallons a minute, and in most 
places water must be pumped from the 
aquifer. 

The slow movement of the water in 
the aquifer is responsible for a curious 
phenomenon. As the water is pumped up 
through the screened end of a deep well 
pipe, it is pulled up the pipe faster than 
it can flow through the porous material, 
and immediately around the pipe the 
water table falls or, if you can think only 
of the liquid in the aquifer, a dent is 
formed in it. As this waterless dent is 
deepened it forms a cone — called a 
cone of depression by hydrologists - 
which in turn creates a down-grade for 
all the water around it so that its flow 
through the aquifer is quickened. A 
group of wells in a municipal or indus- 
trial well field will create a composite 
cone of depression. 


Sea Water Contamination 


This downward cone within the aqui- 
fer has caused one of our major prob- 
lems in underground water storage. 
When overpumping takes place in Illi- 
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Drilling machine operated by Jack Elder of 
Watkinsville, Georgia. Wells in this area run 
from 100 to 800 feet in depth. Yields of the 
wells are extremely variable because of changes 
in the formations. 


nois, or New Mexico, or any of the in- 
land parts of the country, the water table 
drops until the cost of pumping is so 
great that the well is abandoned either 
permanently or until the aquifer is re- 
filled. When such a cone of depression is 
created near the coast, however, sea wa- 
ter may be drawn into the porous mate- 
rial, contaminating the remaining fresh 
water and ruining the aquifer itself with 
salt deposits. 

So far there has been no sea-water 
contamination of the water on the King 
Ranch. This is a danger, however, since 
the cone of depression caused by pump- 
ing at Kingsville and on the ranch 
brings a flow of water from the Gulf of 
Mexico side of the aquifer as well as 
from the west. 

Logs kept by the well drillers who 
have punched down hundreds of water 
and oil wells in this area have given the 
geologists a good picture of the water- 
bearing formations that lie beneath the 
surface. The shallowest are mere sand- 
filled pockets which hold the rain. Below 
these pockets, about a hundred feet from 
the surface, is a shallow fresh-water 
stratum underlain by a salt-water aqui- 
fer believed to have once been a salt- 
water lake which was filled with sand 
and gravel over the centuries. 

The most important aquifer — the one 
the Klebergs are trying to recharge from 
their lake — is a layer of sand from 10 
to 150 feet thick lying from 400 to 700 
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feet beneath the surface. It is a great 
strip some 30 miles wide which runs east 
from its natural recharge area to the 
*dge of the continental shelf in the Gulf 
of Mexico. The water flows through this 
layer of sand at the rate of 3 million gal- 
lons a day, but when the U. S. Geologi- 
cal Survey measured it in 1934, it was 
being pumped out at better than 4 
million gallons a day. The usage rate is 
probably considerably higher today. 


Artificial Recharging 

The effort to make up this deficit by 
catching the surface water and recharg- 
ing the aquifer artificially through a well 
was costly and daring. It must have been 
an enormous temptation during the blis- 
tering dry summer of 1953 to pipe the 
lake water to the ranch headquarters and 
the watering troughs instead of risking 
losing it in the sands below. But the ad- 
vantages of underground storage, if the 
gamble works, are enormous. Not a 
penny need be spent on extra pipe, for 
the water will flow through the sand to 
the windmills which pump it directly 
into the watering tanks. An even greater 
advantage is that where the lake would 
lose thousands of gallons of water each 
day from evaporation, the sun will not 
draw a drop of water directly from the 
aquifer. True, the city of Kingsville will 
pump some of this recharge water into 
its water system before the windmills 
can draw it out for the ranch; but Kings- 
ville would be drawing water out from 
beneath the ranch whether the Klebergs 
recharged or not. 

An example of how permanently water 








can be held in some aquifers can be seen 
at Fessenden, North Dakota. This town 
of less than 1000 population has drawn 
its water from three lens-shaped gravel 
aquifers which are not known to have 
either recharge areas or natural outlets. 
Geologists believe that the sand and 
gravel and the water itself may have 
been left there by the receding glacier 
thousands of years ago and remained 
pure and fresh until tapped at the turn 
of the century. One of these lenses sup- 
plied the town with water for twenty 
years before the other two were discov- 
ered to supplement the dwindling supply. 
These aquifers were eventually pumped 
dry, and the village hauled its water 
until it found the shallow aquifer that is 
being pumped at the present time. The 
old, depleted aquifers could now be re- 
charged on a long-term basis. They offer 
a unique opportunity for permanent stor- 
age to fill future needs. 


Underground Water Needed 


In the country as a whole, under- 
ground sources provide us with around 
15 to 20 per cent of our total water for 
irrigation and for industrial, municipal 
and domestic use. But the demand for 
water from this source is increasing even 
faster than the demand for surface water. 
It is generally cooler, purer — that is, 
freer from bacterial contamination 

and more uniform in temperature and 
chemical quality than water. 
These are qualities which make ground 
water particularly desirable for indus- 


surface 


trial purposes. 


And industry is far and the 


away 








CAUGHT CONSERVING WATER. Mr. Robert Viegel, living north of Hereford, Texas, takes 
advantage of water that runs off adjoining farms by collecting it in the low area shown in the back- 
ground then lifting it a few feet with a centrifugal pump to deliver it into the same underground 
system connected to his own well. Some rainfall collects in the pond but most of the water shown 
is waste from neighboring irrigation operations. 








Photo courtesy the Cross Section, official publication of High Plains Underground Water Conser- 
vation District. 
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heaviest user of water. It takes, for ex- 
ample, 65,000 gallons of water to pro- 
duce a ton of steel (and America now 
produces around 100 million tons a 
year) and 40,000 gallons to make a ton 
of wood pulp for paper. Each automo- 
bile that comes off the assembly line 
represents over 100,000 gallons of water 
used, and 20 more gallons are required 
for the refining of a gallon of oil to 
make gasoline and lubricant to run it. 
The importance of low-temperature 
ground water is emphasized by the fact 
that 75 per cent of all water used in in- 
dustry is needed for cooling or in ex- 
change for heat. 

When industry uses water, it returns 
most of it to ovr streams — along with 
a pollution problem — where it can be 
used again. The second largest user, ag- 
riculture, really consumes the water it 
needs. When water is spread on the fields 
to irrigate them, less than a third of it 
drains off or seeps down into an aquifer; 
the rest is evaporated or is transpired by 
the plants into the atmosphere. In the 
arid West, it is estimated that a thou- 
sand pounds of water are used and 
breathed out into the air by the plant in 
the production of a single pound of dry 
vegetable matter. 

Agriculture Largest User 

West of the Mississippi, by far the 
largest user of water — both surface and 
ground water—is agriculture. In a 
number of areas such as the irrigated 
plains around Lubbock, Texas, the 
Grand Prairie of Arkansas, the San 


Joaquin Valley and several other areas 
in California, and the rice-growing area 
in southwest Louisiana, the farmers are 
making a perennial overdraft on the 
beneath 


groundwater reservoirs their 








farms. In some of these reservoirs in 
Texas, California, and Louisiana the de- 
mand has been so great that sea water is 
being sucked up into the aquifer from 
the discharge area. 

In the eastern part of the United 
States the industrial use of water has 
created a number of contamination prob- 
lems along the coast. In Brooklyn, New 
York, for example, the heavy use of 
ground water lowered the water table 
from above sea level to as low as 50 feet 
below sea level and started the process 
of salt-water infiltration. Brooklyn’s 
problem was accentuated by the fact that 
the recharge area which supplied this 
underground water was being slowly 
covered with buildings and cement, so 
that now about half of the 70-square- 
mile area sheds its water into storm sew- 
ers and out to sea, while stringent 
measures are taken to protect the aquifer 
below from further salt-water contami- 
nation. 

With the deep cone of depression 
drawing in sea water and half the re- 
charge area cemented over, New York 
State passed a regulation making it 
mandatory for any user of large quanti- 
ties of water for cooling to drill a re- 
charge well and pump the water right 
back into the aquifer, and New York 
City drew water for Brooklyn’s needs 
from the Catskills. These two expedients 
have been successful in raising the water 
table. The constant recharge of the aqui- 
fer by water that has been used mainly 
for cooling, however, raises the temper- 
ature of the ground water slightly and 
so makes it a little less useful. 

It has been suggested that in places 
where the low temperature of the water 


(Continued on page 13) 





Setting 12-inch Johnson Everdur Well Screen, New well being tested at 800 gpm with 6-feet 
18-feet long, in well for Beatrice Food Co. of drawdown. Old well, same depth and size, 


Topeka, Kansas, to replace old well (in back- 


ground) damaged by 195! flood. 
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pumped 425 gpm with {8-feet drawdown. 
Jungmann Bros. of Topeka, drilling contractors. 





TOM'S 
COLUMN 





e’ve had th’ doggondest run of luck 

lately that I can ever remember 
having in all my life. Jobs have been 
coming in just a little bit faster than 
we've been finishing ’em, so we've had a 
nice healthy backlog of business without 
too much pressure. Business in general 
has been good enough so prices have 
stayed where they belong. Every well 
we ve put in during th’ last three months 
has been as clean an’ free o’ trouble as 
you could ever ask for. We've sold a lot 
o merchandise an’ we haven't had 
enough complaints to keep our service 
crew in good practice—and just enough 
repair work to keep ‘em busy. 

Collections have been good. We ain’t 
taken on a poor account an’ we've col- 
lected half a dozen old ones we'd written 
off before. My son said to me the other 
night, “Dad, if this keeps up we'll be 
stinking rich in a few years.” 

“Yep!” says I, “But it won’t! One of 
these days all Hell will break loose an’ 
we won't be able to make a clean buck 
to save our hides. That’s th’ kind o” busi- 
ness we're in, an’ if we don’t plan fer 
trouble every so often we'll end up broke 
fer sure.” 

Boys, that’s why we have to set th’ 
level of our ; -s high enough to aver- 
age things out. I don’t think there’s any- 
thing more iraportant to remember than 
this, if you’re a well driller. By its na- 
ture, th’ business is full of risks. You 
can’t see underground—an’ lots o’ things 
happen that you don’t figure on. If you 
set your prices by th’ way things go 
durin’ rosy periods you'll end up in bad 
shape after you've gone through th 
thorny times. 

A good example o’ this happened not 
long ago to a driller | know. It’s worth 
tellin’ about because th’ same 
thing could happen to any of us. 

I don’t know betier and more 
careful driller than this man. He’s got a 
good head on him, an’ he’s careful. 
What's more, he sticks to a tough job 
like a puppy to a root an’ | never knew 
a man who stands back of his work any 
better than he does. You'll see that when 
you hear this little story. 

The hist’ry of the job started ’way 
back more than 20 years ago when well 
No. 1 was put in for a certain city. This 
city needed sand-free water more than 


sort o 


of a 
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th’ ordinary city does because of certain 
very important industrial uses th’ water 
was put to. This well No. 1 was screened 
with a 12-inch, 20-foot Johnson screen 
with No. 100 slots. Th’ well log showed 
good, coarse material most of th’ way 
down, with just streaks o’ fine sand here 
an’ there. Th’ driller who put in this first 
well did a good job developing it an’ 
came out with a good well. They put on 
a 700 gpm pump an’ it cleared up in 
a hurry, an’ th’ city used it until 1952- 
21 years without trouble of any kind. 
Then all of a sudden it started giving a 
little sand. 

The city was depending mostly on this 
old well, an’ when they started getting 
sand in their system they were pretty 
sure the old well had corroded out 
either th’ screen or th’ casing had failed. 
They got this driller | know onto th’ job 
to fix up this old well. There was a big 
pow-wow to go over th’ problems. Every- 
one figgered the screen had some holes 
in it. They all agreed that th’ screen 
should be pulled and a new one put in. 
That seemed to be as plain as th’ nose 
on your face. But when th’ screen came 
out it was as good as th’ day it went in. 
Not a hole or even any sign o’ widening 
of th’ slots— after 21 years of steady 
service. So there went that theory up th’ 
spout. 

Then they looked th’ casing over. Not 
a sign of a bad spot! So th’ driller con- 
tracted to put a new screen with finer 
slots into this well, an’ then drill a new 
well to boost the supply. He and th’ 
Johnson people told the city fathers that 
th’ old screen could prob’ly be used over 
again by gravel-packin’ it in the new 
well. This would save th’ city th’ price 
of a new screen. The work on the old 
well was to be a repair job — time and 
material, but th’ new one was a guaran- 
teed sand-free job. 

Well, he started out on th’ old well. 
Because of th’ extreme requirements fer 
sand-free water, he leaned over back- 
wards to pick conservative slot openings 
in this job. He pulled th’ slot size ‘way 
down to No. 60. You'd of thought it 
would of cleared up quick with a No. 60 
slot put in where the No. 100 had 
worked, but it didn’t. Plenty of sand 
came with air surgin’ and it pumped 
about a spoonful or two in a barrel. 

It looked like he’d never get it to clear 
up. But finally it did — and you can be- 
lieve it or not, but it gave just as much 
water as the old well had originally. This 
repair job was a lot more than th’ driller 
had figured on, but that didn’t hurt him 
as long as th’ new well would come along 
O.K. 

Then he put down this new well — 18- 
inch hole down to about 100 feet. Looked 
like good coarse stuff all th’ way except 
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fer some thin streaks of fine sand th’ 
same as the others. Since he had agreed 
to use the old screen, th’ gravel-packing 
was picked pretty much to fit th’ screen 
slot rather than th’ fine sand in th’ for- 
mation itself. It was the best compromise 
between th’ two. 

Actually, there didn’t seem to be any 
risk to this when you took a quick look 
at th’ coarse stuff that came out o’ that 
hole. He put in th’ 12-inch screen, placed 
his gravel pack, an’ developed it real 
careful. Doggone if it didn’t pump sand. 
Plenty o’ water but about a small tea- 
spoonful o’ sand in a barrel o’ water. He 
tried evrything in th’ book, an’ a few 
more things to boot, but it wouldn't 
clear up. 

Now, th’ point I want to git across 
here is he used the old screen just to 
help out th’ city, but it was still his tough 
luck when it didn’t work. He ordered 
another screen with finer slot to allow 
gravel packing with a size o’ fine gravel 
that would handle th’ fine sand that kept 
coming in. Everything but th’ screen 
came out of his own pocket. All the extra 
time with lots of equipment and man- 
power that cost him plenty! He licked 
th’ job in good shape and gave them a 
top-notch well. But before he got through 
it had cost him a good chunk o’ money. 
He stuck to th’ job an’ licked it to keep 
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his good reputation. He could afford to 
do it because he gets enough for his 
work, so th’ good jobs take care of th’ 
bad ones. 

| picked out this case because it was 
one 0’ them jobs that nobody would ex- 
pect to go wrong. The old well had gone 
20 years before it gave trouble, and any- 
body would of said that th’ formation 
was darn good-looking gravel. What was 
th’ trouble? Well, I ain’t got any good 
answer fer why the old well did so won- 
derful for so long an’ then started caus- 
ing trouble all at once, but I’ve got a 
hunch that if you looked at this gravel 
real careful you'd find it was mostly real 
coarse with just th’ fine sand mixed in 
little or nothing in between. When that 
happens you may have to treat it for th’ 
fine stuff and practically forget th’ coarse 
stuff. The coarse gravel can’t hold back 
th’ fine stuff an’ it just keeps sifting 
through, even from th’ formations above. 

Anyway, it’s another case that proves 
that a driller is bound to run into trou- 
ble he can’t plan on; an’ if he expects to 
keep his reputation an’ stay in business 
he’s got to get enough for his work to 


take th’ bad with th’ good. 
Yer ol’ friend 


Tom 
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A. R. Ewbank of Fairview, Oklahoma, and sons — Phillip, Wade, and Charles — testing a 


gravel-packed well drilled for Oklahoma A & M College at El Reno, Oklahoma. A 30-inch hole 
was drilled by the reverse-circulation method. A 12-inch Johnson Armco Iron Screen, 10 feet 
long, with No. 100 slot openings was used. Static level was 23 feet; test-pumping rate was 31/0 
gpm. A second well, similarly constructed but 55 feet deep, produced 500 gpm. Each well was 
completed, ready for the test pump, in about 12 hours including time for setting up. Neither well 


pumped any sand. 
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This section is devoted to the exclusive use of water 
well drillers’ associations, both state and local. 
Notices, announcements, changes of officers and other 
items should be sent to The Editor, Johnson National 
Drillers’ Journal, 2304 Long Ave., St. Paul 14, Min- 
mesota. 


New York 


On October 20, the Empire State 
Water Well Drillers’ Association will 
hold its next quarterly meeting at Trin- 
kaus Manor in Oriskany. All drillers 
in New York are urged to attend. 

Further details of the program can be 
obtained from the secretary, Robert E. 


Klindt of Morris. 


On10 

The Ohio Well Driliers’ Association 
held its regular meeting on August 21 
at Columbus. Discussion of group 
health and accident insurance and group 
public liability and property damage in- 
surance occupied much of the program 
of the meeting. 

A committee headed by L. D. Cranz 
presented a code of ethics for adoption. 
A revised constitution and set of by- 
laws were also submitted. Both of these 
important measures were voted upon 
and adopted. Copies of the new consti- 
tution will be mailed out soon by the 
secretary. 

The group decided to hold an annual 
convention in 1955 in Columbus. Feb- 
ruary 16 and 17 are the dates selected. 
Ed Allen was named chairman of the 
convention committee. Manufacturers 
and jobbers will exhibit materials and 
equipment. 


WISCONSIN 


Milwaukee has been chosen the 


as 





Twelve 


ASSOCIATION NEWS 


place for the 1955 convention of the 
Wisconsin Well Drillers. Inc., which 
will be held March 31 to April 2. Beck 
Goldbeck, Glenn Barger and Emil 


Goecks make up the convention com- 
mittee. 

The mid-year news letter of the asso- 
ciation recently mailed to all Wisconsin 
drillers lists several important areas of 
interest in which group action by well 
drilling contractors is of special im- 





Foley who has recently been appointed 
State Geologist of Kansas. Discussion 
of acid treatment and other practical 
subjects are also scheduled. Varied 
entertainment events are planned. All 
Kansas drillers are urged to attend. 


OKLAHOMA 


Plans have been completed for the 
convention of the Oklahoma Drillers’ 
Association to be held at Enid on Octo- 
ber 22 and 23. Outstanding displays of 
equipment and an excellent program will 
make this one of the best meetings of the 
Association. Convention headquarters 





Officers and directors of the Montana Water Well Drillers’ Association for 1954-55 are shown 
here. They include Carl F. Hollensteiner, president; Walter Riddock, vice-president; Bert Van Dyken, 
secretary-treasurer; and directors Henry Kray, Ira Brend, Ray Pierce and R. C. Simpson. 


portance. Increased membership will 
give the organization the added voice 
that it should have. Every driller in 
Wisconsin should belong! 


KANSAS 

The annual meeting of the Kansas 
Water Well Drillers’ Association will 
take place at the Broadview Hotel at 
Emporia on October 29 and 30. Manu- 
facturers and jobbers will exhibit equip- 
ment and materials. 

One of the important items on the 
program will be a talk by Dr. Frank C. 


will be at the Convention Hall in Enid. 
A real old-fashioned barbecue has 

been arranged. Ladies will be enter- 

tained at a luncheon and style show. 


CoLoRADo 

The Colorado Water Well Contractors 
Association will hold its 2lst annual 
convention at the Shirley Savoy Hotel 
in Denver on November 12 and 13. 
Archie Hier and “en Felton have done 
a fine job in organizing this year’s 


meeting. 
The program includes seven inter- 
Office and  show- 
room of Stewart 


Bros. is on a main 
highway on the edge 
of Schenectady, New 
York. Machine shop 
and materials yard 


are back of this 
attractive “front 
office”. 
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esting and educational talks on practical 
problems that face every drilling con- 
tractor. Plenty of good entertainment, 
for which the Colorado gang is noted, is 
also included. Associate members of 
the organization will have a business 
meeting of their own on Friday morn- 
ing. Every driller in Colorado ought to 
attend this convention. 


Nova Scoria 


The third meeting of the Nova Scotia 
Well Drillers’ Association took place at 
Littkhe Harbour on June 19. This was 
organized primarily as a social event 
and attracted a crowd of over forty. A 
cruise on Northumberland Strait, a de- 
licious lobster supper and movies on 
pumps and drilling equipment made up 
the program of this thoroughly enjoy- 
able meeting. 





REFILLING OUR WELLS 
(Continued from page 10) 


is important, a program of winter re- 
charge with the excess of icy water avail- 
able at that time be started. In the Mill 
Creek Valley north of Cincinnati, Ohio, 
where this has been tried, it has proved 
effective in storing the cold of winter 
along with the water. 


Wells on Stream Banks 


Another form of recharge, and a very 
elementary one, is to locate producing 
wells on the banks of streams. As the 
cool, pure water is pumped from the 
gravel beds below the stream, the stream 
water is drawn down to replenish this 
aquifer. 

Such a system is being used by indus- 
try near Cincinnati, Ohio. A well bes‘de 
the Great Miami River, near its conflu- 
ence with the Ohio, pumps 13 million 
gallons of water a day from the gravel 
beds that underlie the Miami Valley. As 
this flood of water is withdrawn, there is 
an increased percolation of river water 
to replace it. The filtering action of the 
sands and gravels of the river bed pro- 
duces a purer, cooler water for indus- 
trial use. 

Similar wells have been driven into 
the sands underlying the Ohio River on 
the West Virginia shore and have pro- 
duced pure, uncontaminated water from 
this notoriously filthy river. The water 
withdrawn in this fashion eventually 
finds its way right back into the Ohio 
River and on to the Gulf, but the under- 
ground reservoir from which it was 
drawn has not been depleted. 

But trouble comes when man pollutes 
the ground reservoirs. In California the 
manufacturer of a weed killer which 
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Three Glasses of Milk a Day 


Princess Kay of the Milky Way, cho- 
sen as Minnesota’s first Dairy Princess to 
represent the number one industry in 
the state, hands a glass of wholesome 
milk to Arnulf Uland, president of the 
Midland National Bank, Minneapolis. 
Eleanor Maley of Grand Meadow, Min- 
nesota, was named “Princess Kay of the 
Milky Way” in August to reign for a 
year as a good-will emissary of the dairy 
industry. 

Miss Maley is a five-foot, four-inch 
brunette, was born and raised on a farm, 
is active .n 4-H clubs and has performed 
almost every job on the farm, including 
milking cows. As Princess Kay she ad- 
vises, “Drink at least three glasses of 
milk every day.” Why? Consider some 
of the reasons. 

1. According to the American Dairy 
Association, scientific tests show 
that a glass of milk at bedtime re- 
laxes you, helps you sleep soundly 
all night through. Milk relaxes the 
blood vessels, aids circulation, eases 
the hunger pangs that sometimes 
keep you awake. 


contained trichlorophenol flushed the 
waste from cleaning equipment and 
floors into the sewage system. This waste 
water was diluted with 12 million gal- 
lons of city waste water daily before it 
was discharged into the Rio Hondo. 
Yet, within seventeen days,-a number of 
shallow wells in the area had to be shut 
down because of the presence of phenols 
in the water, and lawns 


and _ shrubs 





2. Extensive tests made at a leading 

university on a number of nervous 
children and adults prove that drink- 
ing enough milk at 
glasses a day 


least three 

helps reduce fa 

Milk contains no 
drugs which may increase nervous- 
ness. Instead, you get 
tein and generous 
needed vitamins. 

3. Reducing diets built around milk 
are especially good for people over 
35. Their energy requirements are 
lower, but their need for protein, 
vitamins and calcium stays high. No 
other food furnishes these as fully 
as milk, the most nearly complete 
protein food and the only practical 
source of calcium. That's why you 
don’t feel draggy and knocked out 
on a milk diet. 

(Editor's Note: Princess 

sound like good sense 


tigue and strain. 


low-cost pro- 


amounts of 


Kay's 
Dairy farms and 
the whole dairy industry are important buyers 


arguments 
to us 


of well drilling services because they use tre 
mendous quantities of water, which 
fact prompts us to present this dairy-industry 
promotion on behalf of the water well industry. ) 


ground 


which were watered with the polluted 
well water had been killed. Within six 
months, water contaminated with phenol 
was being pumped from wells 10 miles 
away — even though the plant was shut 
down a month after it began business. 
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ADVERTISEMENTS 


We will insert advertisements for drilling equipment 
wanted or for sale, belp or work wanted, etc., for our 
readers, free of charge. Advertisements must be brie}, 
and we cannot assume responsibility for them, but will 
be glad to put parties in touch with each other by this 
means and suggest that they investigate any offers or 
inquiries carefully for themselves. 


FOR SALE: Speed Star 55 drill, 1950 mod- 
el, mounted on 1940 Chevrolet 144 ton truck. 
Rigged to drill 2” wells; some 3” and 4” tools. 
Rig working daily. Also 6-room house and 
several lots in small town on northwest coast 
of Florida at a bargain. J. W. Cooper, Box 
101, Freeport, Florida. 

POSITION WANTED: Steady working, ex- 
perienced, sober driller, 30 years old, willing 
to run any drill for good wages. Now working 
on irrigation wells in Indiz. Malcolm L. Ger- 
mon, c/o Edward E. Johnson, Inc., 2304 Long 
Avenue, St. Paul 14, Minnesota. 

FOR SALE: Dempster No. 2 drill mounted 
on 1942 Ford truck; drill pipe and tools. 
Also 1948 Ford truck with grain box, stock 
rack, hydraulic hoist and 600-gal. tank. Price 
$3,000. Melvin Ostrander, Gordon, Nebraska. 


Watchman 


TRANSFORMER 


RESET TIMER 
START, 

Vy TO 5 
MINUTES 
ADJUSTMENT 


A new electric pump control unit to 
accurately control water levels in tanks 
has been developed by Watchman Con- 
trols, 2203 Como Avenue, St. Paul, 
Minnesota. All components and parts 
are mounted on a one-piece chassis, 
easily removed from the metal enclosure 
without disturbing external wiring con- 
duits or pressure piping. Each part is 
also removable from the front without 
removing the chassis. 

The reset times in both the start and 
stop circuits provide full surge protec- 
tion. Surges can neither start nor stop 
the pump. To protect a turbine during 
backspin, the delayed start period may 
be adjusted to fit deep or shallow 
settings of the pump. 


Fourteen 


FOR SALE: Failing 44 crill mounted en 
1941 Ford; some drill rod and tools. Price 
$4,000. Box JAM, c/o Edward E. Johnson, 
Inc., 2304 Long Avenue, St. Paul 14, Minne- 
sota. 

FOR SALE: Failing #100 rotary drill 
mounted on GMC truck; complete with drill 
stem and 3x3!4x4 Gardner Denver mud pump. 
Box NB, c/o Edward E. Johnson, Inc., 2304 
Long Avenue, St. Paul 14, Minnesota. 

FOR SALE: Mayhew 1000 drill mounted on 
1948 International. ELI M-6 drill 1000’ ca- 
pacity mounted on 1948 Ford. Also 234” and 
2%” drill pipe. Fred Butler, Box 481, Pueblo, 
Colorado. 

WANTED: Cable tool drilling machine 
similar to Bucyrus-Erie 24-W or 24-L or 60-L; 
also another machine comparable to Bucyrus- 
Erie 28-L. Please give full information as to 
condition, location and price. Sydnor Pump 
& Well Co., P. O. Box 1476, Richmond, Vir- 
ginia. 

WANTED: Competent cable tool driller for 
Bucyrus and Star machines; 6-inch wells, 160 


Controllers 


MOTOR 
STARTER 
25 HP 230V 
40 HP 440V 


TIMER 
TRANSFER 


RESET TIMER 
STOP 


Trouble free operation of a controller 
depends on the quality of its component 
parts. All electrical devices in this unit 
are reported to be of nationally-known 
manufacture and of types used success- 
fully in thousands of applications. 

Extended experience with the pres- 
sure gauge and its special contact assem- 
bly indicates high reliability and accu- 
racy. The manufacturer points out that 
no controller can correct unstable pres- 
sure conditions resulting from poor 
design of the water system beyond the 
pump discharge. However, properly 
setting the high-level gauge contact will 
coriect many unsatisfactory conditions. 
The unit is made in one model for all 
systems. 


feet to 250 feet deep; plenty of new pipe; 
bits sharpened in shop. Experienced, careful 
driller can make 550 to 600 feet per month 
at $0.75 per foot. Write: Gray Well Drilling 
Company, Box 181, Delafield, Wisconsin. 

WANT TO BUY: Failing 1500 drilling ma- 
chine. Needed at once. Georgia Drilling 
Company, Dublin, Georgia. 

FOR SALE: No. 240 Speed Star drilling ma- 
chine, three years old, in good condition, mount- 
ed on 1941 Dodge truck. New motor. Complete 
string of tools for 6” wells; 500 ft. of drilling 
cable; 500 ft. sand line. Ready to start drilling. 
Price, $2,850. Joe Warren, Subiaco, Arkansas. 
Phone: 2261. 

FOR SALE: Austin drilling machine, mount- 
ed on four-wheel trailer, complete with all tools, 
ready to go to work. W. J. Sebesta, Route 2, 
Cadott, Wisconsin. (Eight miles north of Ca- 
dott on Hwy. 27.) 

FOR SALE: No. 71 Speed Star drill, new in 
1947, mounted on trailer with good tires. No. 
240 Speed Star machine, older model but in 
operating condition. Numerous tools and ac- 
cessories. Studebaker 114-ton truck, 1948 model. 
Wilson welding machine, new in 1949; used 
very little. Mrs. H. H. Francis, Box 251, Twin 
Falls, Idaho. Phone 897 after 6 P. M. 

FOR SALE: Good used well drilling machine 
with tools to drill in rock. Frank Pytel, High- 
way #1, Monmouth Junction, New Jersey. 

FOR SALE: Howell #60 trailer-mounted 
drill with 1942 Chevrolet tractor; 300’ drill 
cable and sand line. All in nice shape. Price, 
$1,300. Oscar Nygard, Meadowlands, Minnesota. 

FOR SALE: LeRoi air compressor on 3 axle 
GMC, ex-Army machine, 105 cfm. Fine piece of 
equipment at a bargain. Also 160 H.P. Conti- 
nental marine engine, unused. Write: Box ADC, 
c/o Edward E. Johnson, Inc., 2304 
Avenue, St. Paul 14, Minnesota. 

FOR SALE: Turbine pumps. Deming 714 
H.P., 6” bowls; 50 gpm at 300’ TDH; 200’ 
of column, water lubricated. Peerless 20 H.P. 
new Moturbo head 1800 rpm, 3 phase, 60 cycle, 
220 volts. Two sets 12” bowls, 1000 gpm at 
90” head, unused. One set 8” bowls, 250 gpm 
at 315’ head. Price, 50 per cent 


Write: Box ADC, c/o Edward E. 
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FOR SALE: No. 71 Star with Continental 
motor, rubber shocks, derrick in good shape; 
mounted on heavy International truck; run- 
ways each side for carrying tools. Price, $3,500. 
Gray Well Drilling Company, Box 181, Dela- 
field, Wisconsin. 

FOR SALE: Bucyrus-Erie 24W with calf 
reel, cat heads, LeRoi motor; mounted on 6x6 
Studebaker army truck. Approximately 400’ of 
34” cable, 750 ft. 34” sand line and calf-wheel 
line. Bits, bailers, tools, extra any size. Price, 
$5,500. Gray Well Drilling Company, Box 181, 
Delafield, Wisconsin. 

FOR SALE: Stardrill Keystone # 22K, new 
in 1953; 36’ mast, power derrick raiser, calf 
reel, catheads; mounted on 1947 International 
truck; all in good condition. Price, $5,000 with 
tools and cable, $4,000 without tools and cable. 
Preston S. Maskell, Box 68, Waterboro, Maine. 

FOR SALE: New 1951 Keystone combina- 
tion blast hole outfit, slightly used, with tools. 
Now mounted on 5-ton Autocar truck. Price, 
$6,500. Henry W. Merry, Duxbury, Massachu- 


setts. 

FOR SALE: Bucyrus-Erie 20W drill with 32 
ft. derrick; on GMC truck with 2-speed rear 
axle; 300 ft. 5g” cable and 400 ft. sand line. 
Machine is two years old, used about eight 
months and is just like new. Price, $3,500. 
Also all kinds of tools for sale. Douglas Hol- 
zem, 1975 Prairie Avenue, Beloit, Wisconsin. 

POSITION WANTED: Wish opportunity 
to learn well drilling business, particularly 
rotary drilling. Prefer to work in Illinois or 
Indiana. R. A. Martinkus, 5177 W. 64th 
Place, Chicago 38, Illinois. Phone PO-7-1146. 

WANT TO BUY: Used rotary drilling ma- 
chine in good condition, less truck. Prefer 
ELI M-7 drill, or similar type, with extra large 
mud pump. Require drill pipe and tools with 
machine. Send complete details to Box POB, 
c/o Edward E. Johnson, Inc., 2304 Long 
Avenue, St. Paul 14, Minnesota. 

FOR SALE: Howell No. 60 drilling machine 
mounted on semi-trailer. Has 28’ derrick; cable 
included but no tools. Priced to sell. Ervin Hal- 
vorson, Rake, Iowa. 

FOR SALE: No. 50 Keystone drilling ma- 
chine with 38’ derrick, tool guide, cable holder, 
Buda engine, power derrick raiser and oil shock 
absorber in top of derrick head; mounted on 
White truck. All in good condition. Tools for 
5”, 6144”, 8” and 10” holes. Selling in order to 
retire. E. C. Rudert, Box 32, Saxonburg, Penn- 
sylvania. 

FOR SALE: Two nearly new Stone’s model 
31 drills mounted on good Chevrolet trucks: 
33-W Bucyrus on 1947 Dodge. Tools up to 6” 
diameter; dies and cutters; Lincoln 185-amp 
welder; cutting torches. Will sell any part sep- 
arately; all priced cheap. Paul Duke, 1339 
Monroe Street, Fort Myers, Florida. Phone: 
55191. 

FOR SALE: Bucyrus-Erie 22W drill, new in 
1953, complete with all extras; mounted on 2- 
ton 1950 Chevrolet truck, with new 1953 motor. 
Drilling, fishing and casing tools, bit forge, 
water pump, tanks, welding outht and many 
miscellaneous items. About 400 ft. casing. Also 
lease on shallow oil in good standing, 44 royal- 
ties. Price, $12,000. C. M. Conway, P. O. Box 34, 
Blanding, Utah. 

FOR SALE: Good as new, 1946 Model Bu- 
cyrus-Erie 22-W spudder on 1937 D.S. 30 
LH.C. truck: 36° derrick with power hoist, 
casing reel, catheads, spooling device, slack- 
line holder. Four-cylinder Buda H.P. 217 en- 
gine. Drilling, fishing and casing tools for 6” 
to 18” wells. Due to ill health will sell com- 
plete at bargain price, $6,500. Write for list 
of tools. L. F. Bales, 704 N. Broadway, Sayre. 
Oklahoma, phone 867. 


September-October, 1954 


* 


Forty members and guests attended the August 28 meeting of the Western Section, Pennsyl- 
vania Water Well Contractor's Association, at Greenville. Speaker at the dinner was |. H. Kachel 
of Penn State College. A joint meeting of the entire Pennsylvania Association will be held on Octo- 


ber 29 and 30 at the Fort Bedford Inn at Bedford. 


STATE DRILLERS’ ASSOCIATION DIRECTORY 


California 
San Joaquin Valley 
Jack De LaGrange, President......... 


Southern California 
James E. Wright, Jr., President 
W. D. Edgbert, Sec’y-Treas..... 
T. M. Carroll, Manager... 


Madera 


Temple City 


Associated Drilling Contractors 
Norman R. Jessee, President 
Donald Engles, Sec’y-Manager 


Chico 
Sacramento 
Colorado 


N. W. Schoene, President 
Floyd Oliver, Jr., Secretary 


Golden 
Greeley 
Connecticut 
Carl V. Norcross, President... 
Gene Bronzi. Secretary 
Florida 
R. M. Vickers, President 
Idaho 


Howard F. Andrew, President 
W. B. 


Ledyard 
Torrington 


Miami 


Idaho Falls 
Bowler, Sec'y-Treas. Boise 


Illinois 
Henry Boysen, Jr., President 


Liberty ville 
R. D. Knodle, Service Secy J 


Urbana 


Indiana 
President 
ill, Secretary 


Walter Gordon. 
R. T. H 


Churubusco 
LaFontaine 
lowa 


Frank MeCutcheon, President 
Travis C. Parker, Sec’y-Treas 


Des Moines 
West Branch 


Kansas 
Hazen Bledsoe, President 
W. L. Hendee, Sr., Secy.-Treas 
J. M. Jewett, Service Secretary 


Louisiana 
Vv. S. Scoggins, President 
W. P. Arceneaux, Secretary 


Michigan 
Kar! Geiger, Jr., President 
Owen Corsaut, Jr., Secy-Treas. 


Strong City 
Muncie 
Lawrence 


Welsh 
Rayne 


Belding 
Birmingham 


Minnesota 
Tom Renner, President Minneapolis 
Al A. Zuercher, Sec’y-Treas. St. Paul 
Norm Ovrom, Executive Sec’y St. Paul 


Mississippi 
President 
Secy.-Treas. 


Fred Sutter, 
Joe Miller, 


Christiar 
Lyman 


Missouri 
Charles Wise, President 


‘ Kirkwood 
Dale Fuller. Service Secretary i 


Oia 
Montana 


Carl F. Hollensteiner, President 
Bert Van Dyken, Sec’y-Treas. 


Nebraska 


President 


Dillon 
Bozeman 


North Lour 
Lincolr 


Erlo Cox, = 
Vv. Dreeszen, Secretary 


Nevada 
S. R. McKinney, President... 
William Wright, Vice-President 


New Brunswick 
Arthur LeBlanc, President 


Las Vegas 
Dyer 


St. Anselme 


New England 
Stanley Hillock, President 
Ralph L. Gray, Sec’y 


New Jersey 
Fred Bock, President..... a 
Chas. Greenhalgh, Secretary 


Empire State 
James Stoutenberg, President. 
Clarence W. Crandall, Sec’y-Treas. 


North Carolina 
P. Y. Bainbridge, President 
R. O. Heater, Secretary... 


North Dakota 
Fred J. Simpson, President. 
Fred V. Sletvold, Sec’y-Treas. 


Northwest 
M. West, President 
Frank Gaut, Secretary 


Gorham, Maine 
Southville, Mass 


Rochelle Park 
Lakewood 


Glenford 
Pine City 


Guilford 
Raleigh 


Bisbee 
Oakes 


Saiem 
Bea\ erton 
Nova Scotia 
Sydney Trask, President 
W. E. Brown, Secy-Treas. 


Ohio 
President 
Sec’y-Treas. 

Oklahoma 
Vv. C. Mickle, President Enid 
George Reid, Sec'y-Treas. 


Oregon 
Oregon 


Cambridge 
Good wood 


G. D, 
R. H. 


Applegate, 


, Newark 
Stein, 


Pemberville 


Norma 


Ontario, Canada 
Frank Hammond, President 


: Huntsville 
C. D. MeLean, Sec’y-Treas. 


Ottawi 


Oregon 
Sneed, President 
Jannsen, Sec’y-Treas 


R. F. 
Oo. E 


Salem 
Clackamas 
Pennsylvania 
Joseph Heidelmeier, Executive Pres... Washington 
Division 
Lincoln University 
Malvern 


Eastern 
Leon Slauch, President 
Thomas Keyes, Secretary 


Western Division 
President 


Butcher, Secretary 


Rhode Island 
President 

Secretary 

South Dakota 


Johnson, President 
Meier, Secretary 


Cc. J. 
Mrs 


Markel, 


Jennetie 
Muriel 


Washingtor 


D. O. 
D. E 


Hamilton, 
Whelan, 


Portsmouth 
Providence 


Irvin M. 
Kermit B 


Erwin 


White Lake 


Tennessee 
J. E. Miller, President 


LaVergne 
S. Eatherly, Secy-Treas 


Lebanut 
Texas 

President 

Protzman 


W. Capps, 


F. L. 


Ho Jstor 

Secretary Houstor 
Virginia 
President 


Secy.-Treas 


Justus A. Ange, 


Fairfax 
( R. Sundquist, J 


Norfolk 
Washington 


Haroid O. Meyer, President 


Kirkland 
George L. Zent, Sec’y-Treas 


Yancouv\er 
Wisconsin 


Martin Mastrian, President 


Superior 
Ralph H. Nienow, Sec’y-Counsei 


Merril! 
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Although you and | wouldn't be too comfortable, this family of 
mallards is right at home in the water. Mother Nature has provided 
built-in insulation for them, and has given them the ability to thrive 
in these conditions. 

Mother Nature wasn't so considerate, however, when she laid 
down sand and gravel formations. Most of the time they are far 
from perfect and Man has to do the best he can with what is given 
him. The way to get the best from any well, whether it taps a nat- 
urally difficult formation or one that is almost perfect, is to use 
Johnson Well Screens. They have been making poor wells good and 
good wells better for over half a century. Why not improve YOUR 
wells with Johnson Well Screens? 


THE HEART OF THE WELL IS THE SCREEN 


90; 


Ars 
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